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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a kneading apparatus capable of 
enhancing both of kneading and mixing functions in spite of horizontal and 
vertical arrangements by a relatively simple device not lowering 
productivity. 

SOLUTION: An apparatus passing materials to be kneaded having flowability 
through deformed passages 22. 23 changed in cross-sectional shape to 
knead the same is equipped with an apparatus main body 20 having the 
deformed passages and a material supply means 10 supplying the materials 
to be kneaded to the apparatus main body 20. The apparatus main body 20 
includes a plurality of the parallelly arranged deformed passages 22, 23 of 
which the cross-sectional shapes are gradually changed from an inlet part 
22a to an outlet part 22b and the confluence and division means 25, 28 of 
the materials to be kneaded passed through the deformed passages are 
arranged between the inlet part and outlet part of the deformed passages. 
Further, the respective deformed passages are mutually changed in 
direction so that the straight through-passages from the inlet part to the 
outlet part are not present. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The body of equipment which is equipment for kneading by letting the inside of the deformation path where the 
cross-section configuration changed the kneaded ingredient pass, and has said deformation path, It has an ingredient 
supply means to supply a kneaded ingredient to the body of equipment. Said body of equipment Two or more deformation 
paths by which concurrency arrangement was carried out are included. Each deformation path The cross-section 
configuration is changing from the inlet-port section gradually toward the outlet section. Moreover, between the inlet-port 
section of each [ these ] deformation path, and the outlet section It is kneading equipment which there is a unification 
division means of the kneaded ingredient passing through each deformation path , and is characterized by having 
changed the direction of each deformation path mutually so that a straight gangway with said each deformation path from 
said inlet-port section further to [ in a gangway ] the outlet section may not exist . 

[Claim 2] It is kneading **** according to claim 1 to which the deformation path of a first element and the deformation path 
of the 2nd element are characterized by for the direction of the deformation path and the change mode of a cross-section 
configuration to be mutually different by each element having two or more deformation paths by which concurrency 
arrangement was carried out including the first element and the 2nd element from which the class by which said body of 
equipment was connected in the direction of said deformation path by turns differs. 

[Claim 3] Said first element and 2nd element have two deformation paths, respectively. The deformation path of a first 
element The cross-section configuration of the outlet section is the gestalt rotated about 90 degrees to either of the 
directions of the circumference of a shaft of an element to the cross-section configuration of the inlet-port section. The 
deformation path of the 2nd element Kneading equipment according to claim 2 with which the cross-section configuration 
of the outlet section is characterized by a first element being the gestalt rotated about 90 degrees to the opposite direction 
to the cross-section configuration of the inlet-port section. 

[Claim 4] Said ingredient supply means is kneading equipment according to claim 1 characterized by having the function 
to pressurize and send in a kneaded ingredient to said body of equipment. 

[Claim 5] Said ingredient supply means is kneading equipment according to claim 1 characterized by including the hopper 
connected to the inlet-port section located in the upper part of the body of equipment considered as vertical mold 
arrangement, and the conveyor which conveys a kneaded ingredient to the hopper. 

[Claim 6] Kneading equipment given in any of claims 1-5 which are characterized by the aperture of the outlet section of 
said body of equipment being smaller than the aperture of the inlet-port section they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Changing the cross-section configuration of the kneaded ingredient itself especially about the 
technique of the kneading equipment kneaded by letting the inside of the deformation path where the cross-section 
configuration changed the kneaded ingredient with a fluidity pass, this invention makes compressive force and shearing 
force act on the kneaded ingredient itself, and relates to the technique kneaded by repeating unification and division. 
[0002] 

[Description of the Prior Art] In the case of such a kneaded ingredient, mortar, concrete, earth materials, and the 
ingredient that needs other kneading need sufficient kneading activity that such desirable description that it kneads, or a 
good property and good physical properties are shown [ therefore ] in many cases. 

[0003] By the way, if its attention is paid about the conventional kneading approach, in order for there to be mixers 
(kneading equipment), such as an arm type, the Khai mold, and a forging roll die, and to perform these mechanically with 
the kneading method, it is suitable for all kneading a lot of ingredients. 

[0004] However, although it is effective to be sure, when it inquires from a viewpoint of the energy which kneading takes 
depending on the ingredient to knead, or time amount, it is known for such conventional kneading equipment that it is not 
so efficient. 

[0005] Moreover, since there are many parts which carry out movable [ of any ] mechanically in this way in the case of the 
mixer (kneading equipment) currently used abundantly from the former, such as an arm type, the Khai mold, and a forging 
roll die, it is easy to generate the part, wear, and breakage. Furthermore, equipment itself becomes comparatively 
expensive. Such a point is remarkable when a kneaded ingredient contains particles, such as a fine aggregate and coarse 
aggregate, like mortar or concrete especially. 

[0006] Then, these people already proposed invention of the kneading approach given [ as a technique in consideration of 
such a trouble ] in JP.9-253467.A, and kneading equipment. This is a technique kneaded by letting the inside of two or 
more deformation paths where the cross-section configuration changed the kneaded ingredient with a fluidity pass. 
[0007] Namely, by pressurizing and sending in a kneaded ingredient from the inlet port of each deformation paths 1 and 2 
using the body 30 of equipment to which the cross-section configuration of the deformation paths 1 and 2 was 
continuously changed from the inlet port toward the outlet, as shown in drawing 7 It is the technique of kneading an 
ingredient, by piling up a kneaded ingredient in the shape of a layer, making compressive force and shearing force act on 
the ingredient, rolling out and piling up an ingredient by the applied force, making compressive force and shearing force 
act on the ingredient again, and repeating rolling and a pile. 

[0008] The body 30 of equipment used here consists of two or more elements 31 and 31 connected to a serial in the 
direction of the deformation paths 1 and 2. Each element 31 is equipped with two or more deformation paths 1 and 2 put 
in order and arranged. The inlet-port section of each [ these ] deformation paths 1 and 2 to the end side of an element 31 
It is considering as the configuration which is connected with the gestalt which the inlet-port section of the element 31 of 
another side intersects to the outlet section of an element 31 in while the outlet section is in the other end side of an 
element 31 and adjoins each other mutually, and performs unification and division of a kneaded ingredient by part for the 
connection. This unification and division are performed by the partitions 3 and 4 between the deformation path 1 and 2. 
[0009] By connecting n elements 31, a kneaded ingredient serves as a layer which is equivalent to the n-th power of 2 at 
an outlet, and the outstanding kneading effectiveness is acquired. When an element 31 is connected 30 pieces 
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temporarily, it is equivalent to having kneaded the 30th power = 1 billion times order of 2. Connection of element 31 is 

connected using the flange F with bolthole f1 prepared in the edge of each element. 

[0010] 

[Problem(s) to be Solved by the Invention] By being able to make compressive force and shearing force able to act, and 
being able to knead efficiently, and repeating and kneading the unification process and division process of a kneaded 
ingredient, changing the cross-section configuration of the kneaded ingredient itself, when such a kneading technique is 
adopted The increase in efficiency for kneading can be attained greatly, moreover a part for direct moving part is lost, and 
the advantage that wear and breakage prevention can also be aimed at collectively is acquired. 
[001 1] The artificer of this application etc. found out that the technical problem which should be solved further was left 
behind in the point of the following (1 ) - (3), as a result of inquiring wholeheartedly, in order to aim at further improvement 
in this kneading technique. 

[0012] (1) by the kneading approach of pressurize and send in a knead ingredient, when the approach of arrange the body 
30 of equipment perpendicularly, drop the charge of an admixture-ed with a self-weight, and mix be adopt so that it may 
be show in the view mix using the self-weight of the charge of an admixture-ed, i.e., drawing 8 , (a) although a very good 
result be obtain, a problem arise especially in respect of mixed effectiveness. If it throws in the charge of concrete lumber, 
earth materials, etc. as a charge of an admixture-ed, in case it will pass through the inside of the body 30 of equipment, 
while the charge ingredient passes through the deformation paths 1 and 2 of each element 31 continuously from a top to 
the bottom, it repeats unification and division and it kneads it. However, the phenomenon of escaping from this part 
straight inevitably produces the ingredient which passes + and - field part on the structure of an element as shown in 
drawing 8 (b) - (e). Therefore, as shown in drawing 8 (f), it concentrated on + and - part, the ingredient C after mixing was 
piled on two in heaps, and the major-diameter ingredient suited further its inclination which the phenomenon of moving out 
to a part for the hem part of a crest generates. 

[0013] (2) Also when such a phenomenon kneaded concrete, it turned out that it is generated almost similarly. That is, it 
turned out that having just considered as vertical mold arrangement is not enough in order to make compressive force and 
shearing force act on a kneaded ingredient and to knead efficiently. Therefore, when considering as vertical mold 
arrangement of self-weight utilization in this way, room to raise kneading effectiveness further was left behind. 
[0014] (3) When the cause of the above (1) and (2) was considered in the detail and it considered as the configuration 
which connected two or more elements which formed two deformation paths 1 and 2 as shown in drawing 7 , it turned out 
that both a mixed function and a kneading function fall from a theoretical function. That is, most gangways where the 
charge of an admixture-ed escapes from a deformation path straight into the part of the body 30 of equipment by the thing 
of a configuration of having connected two or more three or elements which it has four or more are that are not formed but 
a theoretical function is obtained mostly. Therefore, also when using the element which has two deformation paths, it is 
necessary to devise so that a depression may not arise. It is because the structure of especially the element that has 
these two deformation paths itself is comparatively simple, fabrication nature is also good and utility value is high. 
[0015] In addition, the technique of a publication is proposed by JP,53-27024,B as mixed equipment of a powder 
ingredient. Although it is the view which this considers mixed equipment itself as vertical mold arrangement, and is mixed 
using self-weight drop of a powder ingredient, a too straight gangway is generated also in this mixed equipment, and a 
mixed operation theoretical as mentioned above has the trouble of not being obtained. Of course, the view which gives 
and kneads compression and shearing is not indicated by by pressurizing and sending an ingredient into this official report 
in the technique of a publication. 

[0016] This invention was made in consideration of the above points, and makes it a technical problem to offer the 
kneading equipment which can aim at improvement in both the functions of kneading and mixing irrespective of horizontal- 
type arrangement or vertical mold arrangement by the comparatively easy device to which fabrication nature is not 
reduced. 
[0017] 

[Means for Solving the Problem] The body of equipment which is equipment for kneading by letting the inside of the 
deformation path where the cross-section configuration changed the kneaded ingredient pass in this invention in order to 
solve said technical problem, and has a deformation path, It has an ingredient supply means to supply a kneaded 
ingredient to the body of equipment. The body of equipment Two or more deformation paths by which concurrency 
arrangement was carried out are included. Each deformation path The cross-section configuration is changing from the 
inlet-port section gradually toward the outlet section. Moreover, between the inlet-port section of each [ these ] 



http://vvww4Jpdljpo.gojp/cgi-bin/tran_web_cgLejje 



4/13/2004 



Page 3 of 7 



deformation path, and the outlet section There is a unification division means of the kneaded ingredient passing through 
each deformation path, and further, each deformation path was considered as the configuration to which the direction of 
each deformation path is changed mutually so that the straight gangway from the inlet-port section to the outlet section 
might not exist, the part into which a kneaded ingredient escapes from the inside of the body of equipment straight is lost 
by this, kneading effectiveness almost equivalent to a theory top is acquired, and kneading effectiveness is markedly alike 
and improves. Moreover, since it ends with the configuration to which the direction of a deformation path is changed, it is 
also avoidable to affect fabrication nature. 

[0018] Each element has two or more deformation paths by which concurrency arrangement was carried out including the 
first element and the 2nd element from which the class connected in the direction of a deformation path by turns differs as 
a body of equipment, and the deformation path of a first element and the deformation path of the 2nd element can also be 
considered as the configuration from which the direction of the deformation path and the change mode of a cross-section 
configuration are mutually different. Thus, by connecting and using two kinds of elements which are mutually different, the 
direction of a deformation path and the change mode of a cross-section configuration can lose a straight gangway, and 
can aim at improvement in kneading effectiveness. 

[0019] A first element and the 2nd element have two deformation paths, respectively. The deformation path of a first 
element The cross-section configuration of the outlet section is the gestalt rotated about 90 degrees to either of the 
directions of the circumference of a shaft of a first element to the cross-section configuration of the inlet-port section. The 
deformation path of the 2nd element It is very suitable that the cross-section configuration of the outlet section considers 
as the configuration rotated about 90 degrees to the opposite direction with the first element to the cross-section 
configuration of the inlet-port section. Thus, it can avoid forming an easy and certainly straight gangway by changing the 
revolution (twisting) direction of the outlet to the inlet port of a deformation path between elements. 
[0020] About an ingredient supply means, it can also consider as the configuration which has the function to pressurize 
and send in a kneaded ingredient to the body of equipment. In that case, an ingredient supply means can also be 
considered as the configuration containing the hopper connected to the inlet-port section which carries out vertical mold 
arrangement and is located in the upper part of the body of **** equipment, and the conveyor which conveys a kneaded 
ingredient to the hopper. It is because the body of equipment can be pressurized and a kneaded ingredient can be sent in 
with the weight of the kneaded ingredient stored by the hopper. 

[0021] Moreover, it is also suitable to consider as a configuration with the aperture of the outlet section of the body of 
equipment smaller than the aperture of the inlet-port section. It is because a kneaded ingredient can be made full in the 
body of equipment by extracting the outlet section. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained with reference to 
attached drawing 1 - drawing 6 . 

[0023] (1st operation gestalt) Drawin g 1 is the outline block diagram showing the kneading equipment concerning the 1st 
operation gestalt of this invention, and drawing 2 is the perspective view showing the condition of having connected two 
elements from which the class of body of equipment in the kneading equipment differs. Drawing 3 is process drawing 
showing the change mode of the cross section of the kneaded ingredient in the condition of having connected two 
elements, in model drawing. Drawing 4 and drawing 5 are the top views showing the condition of the deformation path of 
an element of a different kind, respectively. 

[0024] First, explanation of the outline configuration of the kneading equipment shown in drawing 1 is equipped with the 
band conveyor K for supplying a kneaded ingredient to Hopper H and Hopper H which were connected with the upper part 
of the body 20 of equipment considered as vertical mold arrangement, and its body 20 of equipment in this example. 
Hopper H and the band conveyor K constitute the ingredient supply means 10 from this example. 
[0025] Subsequently, these details are explained. Hopper H is equipped with the magnitude which can store in a large 
quantity a kneaded ingredient with the fluidity which should make it flow down the inside of the body 20 of equipment. The 
reason is for putting a pressure on the kneaded ingredient which flows down the inside of the body 20 of equipment using 
the weight of the kneaded ingredient in Hopper H, and enabling it to make it flow down. In consideration of this point, 
direct continuation of the hopper H is carried out to the upper part of the body 20 of equipment. 

[0026] Although drawing 1 does not show specially the connection structure of Hopper H and the body 20 of equipment, 
the existing connection methods, such as an approach, a welding process, etc. using the flange prepared mutually, are 
employable. 
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[0027] Moreover, there is exhaust port (outlet part) 20b in the lower part of the body 20 of equipment, and this exhaust 
port 20b is formed smaller than ingredient feed hopper (inlet-port part) 20a to the body 20 of equipment. This is what 
prepared drawing metallic-ornaments 21 S [ so-called ] in the outlet part, and it is considered so that it may flow down, after 
the kneaded ingredient has been full in the body 20 of equipment. 

[0028] The body 20 of equipment connects and constitutes two kinds of elements 21 A and 21 B in the lengthwise direction 
alternately [ a total of four ] fundamentally. Of course, also when connecting more than it if needed, it is plentifully. For 
convenience, drawing 2 is shown, where [ of explanation ] two kinds of these elements 21 A and 21 B are connected. 
[0029] If the concrete configuration of each elements 21 A and 21 B is explained, first, element (first element) 21 A of one 
class is equipped with the both ends which carried out the square, and the flange F for connecting the element concerned 
mutually is formed in these both ends. 

[0030] Two or more boltholes f1 are formed, using this bolthole f1 , the bolt stop of the edges is carried out to these flanges 
F and F, and adjoining elements are connected to them. Element 21 A is equipped with two deformation paths 22 and 23 
arranged together with the same direction. In one edge of this element 21 A, the bridgewall 24 is formed in the center so 
that longwise opening may be formed in right and left. 

[0031] Opening of these longwise right and left serves as each inlet-port sections 22a and 23a of two deformation paths 
22 and 23. The bridgewall 25 is formed in the center so that oblong opening may be formed in the other-end section of 
element 21 A up and down. Opening of these oblong upper and lower sides serves as each outlet sections 22b and 23b of 
two deformation paths 22 and 23. That is, the bridgewall 24 in the entrance-side edge of element 21 A and the bridgewall 
25 in an outlet side edge differ in a direction 90 degrees mutually, and are arranged. 

[0032] Therefore, as for the array pattern of the two inlet-port sections 22a and 23a of the deformation paths 22 and 23, 
rectangle-like opening is formed together with right and left, and rectangle-like opening is located in a line up and down, 
and the array pattern of the two outlet sections 22b and 23b is formed. As for each deformation paths 22 and 23, 
explanation of the concrete configuration of the deformation paths 22 and 23 is changing the cross-section configuration 
from the inlet-port sections 22a and 23a continuously toward the outlet sections 22b and 23b. 

[0033] the voice of the change - the cross section in the location of arbitration is [ like therefore ] the same also as each 
deformation paths 22 and 23 from the inlet-port sections 22a and 23a to the outlet sections 22b and 23b, and only the 
configuration of a cross section is changing continuously. That is, the inlet-port sections 22a and 23a are formed so that it 
may become a rectangle long in the direction of Y in which it is a long rectangle and the cross-section configuration 
intersects perpendicularly in the direction of X to the direction of X by becoming a square in the outlet sections 22b and 
23b in the pars intermedia of the inlet-port sections 22a and 23a and the outlet sections 22b and 23b (refer to drawing 2 ). 
And the die length of the deformation paths 22 and 23 is the same. 

[0034] Therefore, the cross-section configuration is gradually changed from a long rectangle to a square by the direction of 
X, and the kneaded ingredient passing through each deformation paths 22 and 23 is made to change from there in it 
gradually to it by the still longer rectangle in the direction of Y. In this element 21 A, inlet-port section 22a which sees by 
drawing 2 and is located in left-hand side, and outlet section 22b located in the upper part are open for free passage at the 
deformation path 22, and inlet-port section 23a located in right-hand side and outlet section 23b located caudad are open 
for free passage at the deformation path 23. 

[0035] Next, although element (2nd element) 21 B of another class is fundamentally the same as element 21 A mentioned 
above In this element 21 B, inlet-port section 26a which sees by drawing 2 and is located in left-hand side, and outlet 
section 26b located caudad are open for free passage at the deformation path 26, and inlet-port section 27a located in 
right-hand side and outlet section 27b located in the upper part are open for free passage at the deformation path 27. That 
is, this element 21 B differs in the free passage mode of element 21 A, each inlet-port section of each deformation path, 
and each outlet section. 

[0036] Drawing showing the condition of having connected two kinds of such elements 21 A and 21 B by turns is drawing 
2 . That is, two kinds of elements 21 A and 21 B mentioned above stick flange F at the outlet side edge of one element 21 A, 
and the inlet-port side edge section of element 21 B of another side is connected to it with a bolt. 

[0037] therefore, in the connection of two kinds of elements 21 A and 21 B Outlet section 22b of the deformation path 22 in 
one element 21 A is open for free passage in the one half of inlet-port section 26a of the deformation path 26 in element 
21 B of another side, and the one half of inlet-port section 27a of other deformation paths 27. Moreover, outlet section 23b 
of the deformation path 23 in one element 21 A will be open for free passage in the remaining one half of inlet-port section 
26a of the deformation path 26 in element 21 B of another side, and the remaining one half of inlet-port section 27a of 



http://NAAAAv4Jpdljpo.gojp/cgi-bin/tran_web_cgLeije 



4/13/2004 



Page 5 of 7 



other deformation paths 27. 

[0038] Therefore, when it sees about the kneaded ingredient with which by [ which passed through each deformation 
paths 22 and 23 in one element 21 A ] one half of a kneaded ingredient will join substantially, however passed along one 
deformation path by entering in each deformation path 26 of element 21 B of another side, and 27, it will be divided into by 
one half in the connection of two elements. 

[0039] Therefore, each outlet section and each inlet-port section of each deformation path which are formed in the outlet 
side edge which is a connection of two elements 21 A and 21 B, and the entrance-side edge will constitute the unification 
division means of a kneaded ingredient. If such elements 21 A and 21 B are connected to a serial by turns as shown in 
drawing 1 , the unification division means of a kneaded ingredient will be constituted by each connection. 
[0040] Thus, actuation of the constituted kneading equipment etc. is explained below. The kneaded ingredient conveyed 
on the band conveyor K, for example, the aggregate, and mortar are continuously dropped from the taking-out edge into 
Hopper H. The aggregate and mortar are kneaded being kneaded by **, going into each deformation paths 22 and 23 in 
the condition from the two inlet-port sections 22a and 23a in element 21 A of the beginning of the body 20 of equipment, 
and falling the inside of the body 20 of equipment by self-weight, in case it falls from Conveyor K into Hopper H (flowing 
down). 

[0041] Next, it explains below, referring to drawing 3 which shows that process drawing about the kneading process of the 
kneaded ingredient (aggregate and mortar) which flows down this body 20 of equipment. In addition, this process drawing 
shows the change mode with mortar, the kneaded ingredient, i.e., the aggregate, at the time of making two-piece (two 
steps) connection of the elements 21 A and 21 B, in [ field / of the inlet-port side edge section of each elements 21 A and 
21 B, pars intermedia and an outlet side edge ] model drawing. 

[0042] The kneaded ingredient fed into Hopper H goes into two deformation paths 22 and 23 at the entrance-side edge in 
the 1st step of element 21 A, and that flow is divided into two, A and B, as a result so that he can understand from this 
drawing 3 . Each ****** cross-section configuration of this divided kneaded ingredient is a rectangle long in both the 
directions of X. 

[0043] Next, in the 1st step of this pars intermedia, both the ****** cross-section configurations of the kneaded ingredients 
A and B change to a square, and change [ in / both / the 1st step of outlet side edge ] to a rectangle long in the direction of 
Y in which it differs 90 degrees with the longitudinal direction X of an entrance side further. Therefore, each ****** cross- 
section configuration of the kneaded ingredients A and B changes in the direction long in the direction of X of rectangle -> 
square ->Y with a long rectangle. 

[0044] In this process in which it changes, the internal surface of each deformation paths 22 and 23 will receive a 
continuous compression operation (compressive force and shearing force). Consequently, especially, the continuous 
convection-current phenomenon about the direction of a path of a cross section occurs in the ****** of a kneaded 
ingredient itself, and, thereby, the first kneading operation is performed to it. 

[0045] Next, since the bridgewall 28 in the entrance-side edge of the 2nd step of element 21 B intersects the 1st step of 
the bridgewall 15 and right angle of an outlet side edge of an element, as shown in drawing 3 , the kneaded ingredients A 
and B which came out from the outlet edge of the 1st step of element 21 A are divided into right and left, respectively, and 
are divided into A/B and A/B. 

[0046] And kneaded ingredient A/B will flow about each of each deformation paths 26 and 27. That is, at the entrance-side 
edge of the 2nd step of element 21 B, some kneaded ingredients A and B join within each deformation path 26 and 27, 
respectively, and the ****** cross-section configuration in the kneaded ingredient in each path serves as a rectangle long 
in both the directions of X. 

[0047] Next, in the 2nd step of pars intermedia, the ****** cross-section configuration of kneaded ingredient A/B is 
changed in the shape of a square as a whole, and it is changed in both the directions of Y by the long rectangle in an 
outlet side edge. Also in this 2nd step, kneaded ingredient A/B changes in the direction of X with a long rectangle in the 
long direction of rectangle -> square ->Y. 

[0048] And in the process, the internal surface of each deformation paths 26 and 27 will receive a continuous compression 
operation (compressive force and shearing force). Consequently, especially, a convection-current phenomenon 
continuous about the direction of a path of a cross section occurs in the ****** of a kneaded ingredient itself, and, thereby, 
the second kneading operation is performed to it. 

[0049] Although not illustrated especially about the 3rd step, at the 3rd step of the entrance-side edge, as an imaginary 
line X1 is added and shown in the last kneaded ingredient in the 2nd step of outlet side edge shown in drawing 3 , it is 
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divided into right and left, and joins like A/B/A/B. It is kneaded like the 1st step and the 2nd step henceforth. 
[0050] In this way, compressive force and shearing force act on a kneaded ingredient, roll out and pile up an ingredient by 
the applied force, compressive force and shearing force are made to act on the ingredient again, and it is kneaded by 
repeating compression and a pile. 

[0051] In such a kneading process, although kneaded a kneaded ingredient flowing down the inside of the body 20 of 
equipment with a self-weight, the kneaded ingredient within the body 20 of equipment will flow down in the condition of 
having been pressurized, according to that exhaust port 29b is extracted in that case, the application-of-pressure 
operation based on the weight of the kneaded ingredient currently stored in Hopper H, etc. Thereby, a kneaded ingredient 
flows down in the condition that it was full in the body 20 of equipment. Consequently, above-mentioned compressive 
force and shearing force act on a kneaded ingredient effectively. 

[0052] Since it flows down the inside of the body of equipment in the condition that a kneaded ingredient is not full , in the 
kneading approach of only dropping the inside of the body 30 of equipment as this point and the background conventional 
technique explained , it can be said to be the approach which compressive force or shearing force required for kneading 
could not act on the kneaded ingredient easily , therefore was suitable for mixing from kneading . To it, with the gestalt of 
this operation, such a problem is solved and it can position as a technique suitable for kneading. Of course, also when 
mixing a granule and a fluid ingredient, it can use. In such a case, more efficient mixing can be performed. 
[0053] By the way, the reason is explained, although two elements 21 A and 21 B from which a class differs are connected 
by turns with the gestalt of this operation as mentioned above. In element 21 A shown in drawing 2 , when the inside of 
each deformation path is looked into through the edge of one of these, as shown in drawing 4 , the part except **** was in 
direct communication, i.e., it is visible as a straight gangway. 

[0054] As mentioned above, inlet-port section 22a of the left-hand side in an entrance-side edge opens this for free 
passage to outlet section 22b of the upper part in an outlet side edge. Since inlet-port section 23a of the right-hand side in 
an entrance-side edge is open for free passage to outlet section 23b of the lower part in an outlet side edge, as for the 
field with which they lap selectively, respectively, it is natural that the outlet section can be squarely faced from the inlet- 
port section. 

[0055] It is made to pass, when it carries out, without restricting, when only falling by self-weight, without filling a 
circulation space with ****** of a kneaded ingredient, and giving most deformation about the circulation space which exists 
in the field with which the inlet-port sections 22a and 23a and the outlet sections 22b and 23b lap selectively, respectively, 
when it sees from the longitudinal direction of element 21 A. And even if it connects two or more element 21 A of the same 
configuration, the condition when looking into a deformation path through an edge is not different from the condition by 
which it was shown in drawing 4 at all. Therefore, it is assumed also when the kneading effectiveness can seldom expect, 
even if it connects two or more elements of the same configuration. 

[0056] On the other hand, about element 21 B, the field with which the inlet-port sections 26a and 27a and the outlet 
sections 26b and 27b lap by the same reason as explanation of the above-mentioned element 21 A serves as a part 
except **** shown in drawing 5 . This is clear from inlet-port section 26a of the left-hand side in an entrance-side edge 
being open for free passage to outlet section 26b of the lower part in an outlet side edge unlike element 21 A, and inlet- 
port section 27a of the right-hand side in an entrance-side edge being open for free passage to outlet section 27b of the 
upper part in an outlet side edge. 

[0057] When a deformation path is looked into through that entrance-side edge noting that two kinds of these elements 
21 A and 21 B are connected, as shown in drawin g 2 , it will be in the condition that drawing 4 and drawin g 5 were piled up, 
and it will become impossible then, to face the outlet section squarely from the inlet-port section as a result. The so-called 
thing [ flowing in the outlet section straight ] of the kneaded ingredient containing the inlet-port section will be lost by 
saying, and, as a result, the kneading effectiveness will be heightened more. This point acts effectively especially at the 
time of flowing down by the self-weight in early stages of [ kneading ] the condition that a circulation space is not filled with 
a kneaded ingredient. 

[0058] In addition, although the element used with the operation gestalt mentioned above was equipped with two 
deformation paths 22 and 23, or 26 and 27, it can connect an element equipped with three or more deformation paths, 
and can also constitute the body of equipment. 

[0059] (2nd operation gestalt) Drawing 6 is the outline block diagram showing the kneading equipment concerning the 2nd 
operation gestalt of this invention. With this operation gestalt, the body 20 of equipment is considered as horizontal-type 
arrangement, and it considers as the configuration kneaded by sending into the body 20 of equipment using the feeding 
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means of a kneaded ingredient. 

[0060] That is, kneading equipment S is equipped with an ingredient charge means, an ingredient feeding means, and an 
ingredient ******** means. An ingredient charge means consists of a hopper H1 , and in the case of concrete or mortar, a 
kneaded ingredient stores what was adjusted so that temporary mixing of the ingredient required for it might be carried out 
beforehand and it might have a moderate fluidity, and supplies it to an ingredient feeding means. An ingredient feeding 
means consists of pumps P1 for feeding, such as concrete, and pressurizes and sends in a kneaded ingredient to an 
ingredient ******** means (body 20 of equipment). 

[0061] About the body 20 of equipment, it is considering as the configuration which connected to the serial by turns two 
kinds of elements 21 A and 21 B from which the direction of torsion of a deformation path differs like the case of the body 
20 of equipment shown with the 1st operation gestalt (refer to drawing 2 ). In drawing 1 , the example of explanation which 
connected two and one element 21 B for element 21 A is shown for convenience. 

[0062] A kneaded ingredient is kneaded by passing through the inside of each element 21 A of this body 20 of equipment, 
and 21 B continuously, and is discharged from exhaust port 20b. The aperture of exhaust port 20b is small set up a little 
rather than the aperture of inlet-port section 20a of the body 20 of equipment. 

[0063] Since a kneaded ingredient is especially pressurized and sent in in the body 20 of equipment with the pump P1 for 
feeding when kneading equipment S is considered as such a configuration, a kneaded ingredient receives the 
compressive force according to the welding pressure, and shearing force within the body 20 of equipment. Furthermore, 
wire drawing works by existence of exhaust port 20b used as a minor diameter. 

[0064] Therefore, a kneaded ingredient flows to exhaust port 20b in the condition that it was full in the body 20 of 
equipment. And in the floating process, compressive force and shearing force act on the ingredient, and in the applied 
force, an ingredient is rolled out, it laps [ it laps in the shape of a layer, and ], compressive force and shearing force act on 
the ingredient again, and it kneads a kneaded ingredient by repeating rolling and a pile. Thereby, it can knead as a 
theoretical value and becomes very efficient kneading equipment. 

[0065] In addition, in the above operation gestalt, although the technique which mainly kneads was explained, it can 
constitute completely like the case of kneading equipment also as mixed equipment, and the same effectiveness is 
acquired also in that case. 
[0066] 

[Effect of the Invention] According to this invention, the unification division means of the kneaded ingredient passing 
through each deformation path is between the inlet-port section of each deformation path, and the outlet section. Further 
as mentioned above, each deformation path Since the direction of each deformation path was considered as the 
configuration changed mutually so that the straight gangway from the inlet-port section to the outlet section might not exist 
the part into which a kneaded ingredient escapes from the inside of the body of equipment straight is lost, kneading 
effectiveness almost equivalent to a theory top is acquired, and kneading effectiveness can be boiled markedly and can 
be raised. Moreover, since it ends with the configuration to which the direction of a deformation path is changed, it is also 
avoidable to affect fabrication nature. Thereby, improvement in both the functions of kneading and mixing can be aimed at 
irrespective of horizontal-type arrangement or vertical mold arrangement by the comparatively easy device to which 
fabrication nature is not reduced. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the front view showing the whole kneading equipment configuration concerning the 1st operation gestalt 
of this invention. 

[Drawing 2] It is the partial perspective view showing the structure of the body of equipment of the vertical mold kneading 
equipment concerning the 1st operation gestalt of this invention. 

[Drawin g 3] It is process drawing showing the change mode of the cross section of the kneaded ingredient in the condition 
of having connected two elements, in model drawing. 

[Drawing 4] It is the top view showing the condition of the deformation path of an element (first element) of a different kind, 
respectively. 

[Drawin g 5] It is the top view showing the condition of the deformation path of an element (the 2nd element) of a different 
kind, respectively. 

[Drawing 6] It is the front view showing the whole kneading equipment configuration concerning the 2nd operation gestalt 
of this invention. 

[Drawing 7] It is the perspective view of the body of equipment in the condition of having connected two elements 
concerning the conventional example. 

[Drawing 8] It is drawing for explaining the technical problem at the time of considering as vertical mold kneading 

equipment, and the sectional view corresponding to [ (a) ] ** of (a) - ** in the front view of the body of equipment and (b) - 

(e) and (0 are the top views of the part corresponding to ** of (a). 

[Description of Notations] 

10 Ingredient Supply Means 

K Conveyor 

H, H1 Hopper 

P1 Pump for feeding 

20 Body of Equipment 

21 A Element (first element) 

21 B Element (the 2nd element) 

22 23 Deformation path 

24, 25, 28, 29 Bridgewall 

22a, 23a Inlet-port section 

22b, 23b Outlet section 

26a, 27a Inlet-port section 

26b f 27b Outlet section 

1 Two Deformation path 

3 Four Partition 

S Kneading equipment 

F Flange 

30 Body of Equipment 

31 Element 

C A kneaded ingredient 
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